1. General Information:
General Methods

H-and
13 C-NMR spectra were recorded on a Bruker Avance III 300 MHz spectrometer with a broad band observe probe and a sample changer for 16 samples, on a Bruker Avance DRX 500 MHz spectrometer, and on a Bruker Avance III 700 MHz spectrometer with an Ascend magnet and TCI cryoprobe, which are both property of the Austro-Czech NMR-Research Center "RERI-uasb". All NMR spectra were referenced on the solvent peak. High resolution mass spectra were obtained using an Agilent 6520 Q-TOF mass spectrometer with an ESI source and an Agilent G1607A coaxial sprayer or a Thermo IR spectra were recorded on a Bruker Tensor 27 FT-IR spectrometer with ATR unit.
HPLC was performed using a Thermo Scientific Dionex Ultimate 3000 system with diode array detector with a CHIRAL ART Amylose-C (250 x 4.6 mm, 5 µm) chiral stationary phase.
All chemicals were purchased from commercial suppliers and used without further purification unless otherwise stated. All reactions were carried out under Argon.
The o-Quinone methide precursors 3 and the allenoates 7 were prepared by reported procedures.
S 3
Single-Crystal Analysis
Single-crystal structure analyses were carried out on a Bruker D8 Quest Eco diffractometer operating with Mo-K α radiation (λ= 0.71073 Å). Further crystallographic and refinement data can be found in Table S1 . General Procedure:
The o-QM-precursor 3 (2 eq.), was dissolved in DCM (dry and degassed) (0.025 M) followed by the addition of 2 eq. Cs 2 CO 3 and 1 eq. PPh 3 . After stirring for 5 minutes the allenoate 7 (1 eq.) was added and the reaction mixture was stirred for 20 h at room temperature under an Ar-atmosphere. Water was added, the phases were separated, and the aqueous phase was extracted three times with DCM. The combined organic phases were washed with brine, dried over Na 2 SO 4 and evaporated to dryness. The resulting crude product was subjected to column chromatography (silica gel, heptanes:EtOAc = 8:2). After extractive work up with DCM followed by column chromatography (silica gel, heptanes:EtOAc = 8:2) compound 8d was obtained in 32% 
Formal (4+1)-Addition of Allenoates to ortho-Quinone Methides Using Chiral Phosphines
The chiral phosphines were tested according to the general procedure: 
